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(57)Ab8tract 

An exposure method using cohereat illuminating light, preventing interference fringes from being produced by the illuminating light 
on a reticle and further on a wafer, and improving the line width uniformity. Exposure illuminating light is projected onto a reticle tfirough 
a fly^ye integrator (7) where multiple lens elements (7a) are arranged in contact with each other. A filter (100) having multiple filter 
elements corresponding to the lens elements (7a) is disposed near the light-incident surfece of the fly^e integrator (7). Different 
light-shielding patterns are provided on each set of adjacent two filter elements (100c, lOOd) adjacent in the direction in which the 
arrangement pitches of the lens elements are short and which is indicated by arrow 22B, that is, in the direction in which interference fiinges 
easily occur. 
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mi^-'^(D\^±\tmymm\zt':>xmmtmmT^^^. 

izm^-^n^ i-'^i' }m^~-><Dm\zx^m%m.^^<Di^~'!^. ru^ 

ij^TTn, tcDmmmmtmytm^^t(Dmmiz-D^mm-r^o 

mwzmM-^n^\yz^x h (^o)^^(DTm^'^^—>i:)^jLy^>i^\z^ 
■z>xm^-^n^) (D^t)m:k-r^rciit>. j:^-j^>'!fmz^(D^'^\zm^ 

(Dm^m^p-r^fttb. :j^^:^^>'^^iz^-oT^(Dm^izm^^n^\s]^/^ 
^->(Dmmt±<f£^. ^-dx. mxitm^mmf^iz^i^^xm^^co 

\z!t^cxm^mt^^-^^^c. i^Miii^xmi^um(Dit<^^^i!)i^c^;i 

±m<Dpa<. ^:i-/\±\zm^-^n^m^^'^^-><D^imi^~mt. m 
ytj:m\z:^d\.^xm^m^^(Di^-'[±-/}mift^t^n\z!t^\^xmtr^. 
mmzm^j:mxwmLx\^^^m^mmiz:^\,^x\,t. mtftm^^<Df^~ 

^mt. i^:^T'2xmmnmzmmT^^miz\zm'^ibn. yt^mzmm 
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«3fit?«S^3ti: LTK r F (ig^S2 4 8 nm) , W.lZitATF (ifefi 
19 3 nm) m(DJL^->'rU-1fjft(DmmAm'^(DZ:tiiU^X\^'^^o 

z.<D^ o \zmytytti^x^\,^u!^m^^^'r^/-^)i'7. i^—- tf e-A 
'7-^V'-'5'<Dm:)5\zw.m.-^nt:immi^y-\z^-oxm\^-t^ii^\z. ^ 
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ff'om^iz. m^±'c<DmBMmzjz^=fmm<D^±^mmi.x. m^^i^ 

w\z:^^B^u. '^i^mit^^-r^mm^^mm-r^m^iz^mmmx 
(7)mmmzj:^^mm(D%±^i{fiUx^^mmyt^mm^mm-r^z.t 

(7) ^^Lxmmi(D^mm^m^L. ^.(DmmcD^mmt^^o^mmyt 
xm^<D/-^^~> (1 3) ^mm^izmmL. ^(Dn^->^^m. (i 

8) ±(cfe^f ■5g^:&^(c:feViT. -e(D:ty5^-c:^;p . l/- 
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m*^^*^0jicj;ti«, 't(Dmmytf)^'^'fm^ {^ma\i-u>x) 
fz^mmLtii^^yjji^ mxit^^m^^not^izm^^^:^f^) Tab 

:in^mi$.-t^mWi<Du>xjLU:^yvp^<D^(Dm'^:^m\zmm 
m(D^±timm-^ri^o u^. mm-t^2'D<D^m^^\t.. i-dcd^u 

•t^^zf^^ ti)V ' y^^u—-^ (7) <i:. CKDxry^"^' • > 

:^mT§k\^timn^^^m^m\zm< n < 9 . 
1 1) t.^m7Ltz.m^n^^^m.\z^\i^'x. ^to^^-/^^ - y^rif 
v-'$^(Dxmm<Dm.mx. t(om^o^%mm(f>p^(om^i5\p^\z^mt^ 
2-z><D%m.mz%^m^-t^ 2 -Domm. (looc 100 d) ^sji-rs 
mmyt(D^m.^^y^miLm6fti^:s.\^^\zmf^^vi^^^^y ^ ( 1 

0 0) ^WL^\^r:L^(OX^^o 

mfi^^^^m\z^ti\t. ^<D^^y4)v^iz^-DX^<D2-o(Dmm^ 
mm-r^mm^(Dmm^^x\tiiLm^^^mpL\,t^ti^n^y'$fj^\z^ 
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Xl/pt>h (7a) ^^:taT?^^$tl'5 7^<7< • -1'>7^^U — 
fli?g3t<Z5^gS±{c:g3g$nfc 2oc9:7w';i.i5^S^ (i 0 o a, i o o b) 

3Z:«^ffi$:^'fb^1±'5^iiCCD/t^-> . h (SD) ^SVifCS^^J: 

xu^>^j^\z^^-r^-^i-fx'. m^iz^m^m'^mm^^^^A^ :i 
mmmiziisL^^mi^oy^ju^mm (i o i a~i o i r) s^mi 
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^ (10 2) ^m^r^m^(Dy^)v^^m\t.. t(D^m^m\zpi:>. 

^ iSriS^T -5 C <i: * U V^o 

-7 7.^7 ^mmiy. :i<D^x^(D/t^->^mm±izu^-r^^<D^;^^„ 
■^mmiz^':>x^(Dm^±iz\t^mm^^±c\z<\^^rci!f). mytm^^o 
m—m^\^±L. mm^iz^<Dm^±izm^^n^^^/'%i^->(Dnm 

^(D/-^^->^^<DmWL±izi^W^1r^-ftib\z. ^<ommyt 
■7 ;^ ^ (c fi£ $ n ^ CO A - > O S « ± g ^ T ^ X @ ^ %) 

S3 (a) it. y^^T^ ' ^ >'r^U-^ 7 (D0'l^<DU>XJiU:^> 

ho)mm.<D—m'&^Tm. ms (b) \tt(Dmm\zj^^xmmm^\zm 
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m<Dy^ ju^(D-"D<Dy^ )i^mm l O O afC^SJt-Sil^t ]iy Ka*^- 
^ ?g ^ -5 86 S ® 

(fefi2 4 8 nm) . F^ (j^ft 1 5 7 n m) , YAGl^ 

^ ^ffl T S (Cfo jg ^ ^ tl S o 
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mwi^ ^-4:X'Km-^ntimm% i m^a^mmmjEy ^ )Vd!' 2 0 

0 , ^xSi^^m(D^^y ^ )V^\zn]t^-t^'M%m.(Dy ^ i 0 o ^il 

5^>-ti-7t#i^(cj; «9^7t$n> m%m(Dmm% i l t bTi/5^i^;u i 3 

15 >T'>'y-^>xg^ 1 1 ^(dPbI^c^, iii^iS^D (@^:/^-r > K) 1075^. 

^ 1 of)^'t(D/-^^ — >mcommmm^^^\^x\r^^o Miz. M^m^(D 
mtt^v^RxsmTmiz. '^n'enwmytmmzm'r^^m:f3im^t:^±'r 

20 mzmmi^xmo^mm-r^mm^m^r^isjm-f^'i > \^hmm^tix 
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^m^n^. ^m^mmi )vi z(D/^^->-m\zi!i'r^% 

^mf^y-')x.^mm mm) p 2±{3«rjnic^j^^-r§p^pMD 1 

mmzYm^^-oxmm-r^o m2\z^T^^\z. ^mcDu^i? )vi 3 

;t7 7;;&^T'i7XA 1 8 i 4 0^®tc-^t)-t^ji:tp. h 

\Z. ':7XA;^^->^WS C7XA 1 8 S:Y;^i6llc:^3^T#I&-rsa: 

^ic, X;^|6istXY;&|nitc;^7^«>y^I!,-rSo ^fc> -^^xaXt^-'C^^w 
ST±©C7XAi 8®ia^Jc:tr>3}N-;i.:0^*?^^$nfcit3t«i 9 75^®^ 

^d^^llD'S^, '^XAT.-T^-S^WS TOX'7^-^y^i!j{C:J;-:>T'^XA 1 
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10 :^m<D^Bm^mmit^^m^mx^io. (Y:^f^) izmj^^ 

n^=f-mm<Dmwit^^mmzj:-z>Tmm-^n^^^. :i(Dm'^\z%u^ 
3<Dmmmm2 i\zm^^n^=^mmf3^. ^^:f3m\zTm.'^^m 

mizm^mmtib-D^fi^^c^o ^dtr, ^^:f5\^\z-o\f^x^. 

r>\^>x\toj^/\i 8±x(Dmm^i L<Dm^m^^^i^ 
—itox. ^ji/M 8±izm^^n^m^y'^^-><Dmm^i^-'<\:-t^ 
rctb<D:^m<Dmm mmmmmm) iz^^mmr^, *-r. :^mxitm 
20 ms.^-4i!)mif^nx^Ki, m^^izmmB.^-4\z^-oxmm^i 

^:&^t(D^m:^\^izmi!)^tj.m^xmw]^-ii:x\f^^. ctuz^^x. m 
^itm^ytm i <D/-^)V7.^^m\zmmmm 2 1 p^xcD^^^mmo^^m^^^ 
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1 0 o^^:$:mmo:>^^y^ ju^^o^-MT^^)^. 

m3 (a) it. Ml(Dy^Jl^^lOO^y^^7^'^Z^^iru — :$r 

7mizM.^m. ms (b) \tm2<Du^i7)i^i 3±(DmBMmi^2 i^tf: 

Cl©^^', Ix>Xxl^j>t>h 7 a <^Ait®«ia 2 (Dl^5^^;H 3<D/1 

<D/'%^->m(Dmmmm.2 i i/>xxi/^> h 7 a(Dj|fr®j^*^i:fitiE 
tc:^-rj:'5{c:s^ig®^2 i o Y^^r^cDiis^D a . yizfsmcDim'^'D b .h-r 

D a : D b= a : b ( l ) 
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'im^o^ig'^izii. 1213 (a) <7)y^^7^'-(>y^^'u-:^7\tm^ 

tU^o =S^oT> *#{C^II$:][iS^:^cVi<i:^lC, EI 3 (b) (Dmmm^2 
ITtt, 1213 (a) (D^W2 2 A:SlZJ^2 2 B\Z^m-r^:^\^lZ^tl^tL 

^<D^mm^i&m-r^rct()iz. i o OT&t^a^n, y^ji:$' 

1 0 0 (D7-r;i'^^*^ti7^'r T-Y • -r >-t-^u-^ 7 <d#-ix>xxw 
;>^> H 7 a f3M^SLTX;&r6j. Y::&iS](c#^|gc© 7 ( i o o c , 
lood^) ic^fij^nTVi^o z:n^<oy ^ }V^wmitu>XJLU:>( 

<Dy^)v^ wmp^\z \-x^n^nm'&<DmT^^^^X'Wimfs.&%/'^ ^ - > 
ftm^^n-z^K). >( )\^^mmifi^n^tiw-i^mzm7L\tmo . 9 
(9 0%) mm.(Dmy^m^mvx^^^, -^-lt, s3 (a) (^sa^j-rn, 

^^2 2 Bfc:mo}t^ini{c:l?!|^t--5 7w';p^g^ 100 cscici 0 0 d 

:s.\^^\zmu^mmm^^^^v. iwiitic^EP2 2 Afrm-^/c^i^tc 

g^fi^f'Syw;!-'^^!^ 10 0 e^XSl 0 0 f t)^ S^McMt'cC'S^j©^:^ 
^€:^LT43D, cntCckt3T^EP2 2 A, 2 2 B CD;^f6]{Ci23?iJ$n/c 
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ig4«, yz^-iT-i ' -i y^^u-^ 7 (oxmrnmrnizy ^ 1 0 

0 ^WlMT^^M^^L. Z.<D^4(Dy^^T^ • < >'r-^l^—^ 7 (D 
l/>Xxl/^ > h 7 a, 7b<DiB2?!l«, 0 3 (a) (DiB^J<t «S7ij: 0 X 

1 0 0(Dy ^ jV'^mmi 0 0 Si, ioobfex;fyiSi, Y:;^iR^{c:ii: 
^JfciBg^nTViSo 1 0 OcDS^ti, ^T^fflORgB^^ I Ltc 

7&«2js:fia|<Z)A r F X^^->T 1^— tf^«r-^tr 16 0 n mg^^TT^tl^, 

7>< ji/^ 1 0 0 ®»«<hUT^fife:&^ (s i 0 2)i)^mmx^. mn^t i 

LOigS:^>^F2 I/—- tf^^'&tJ 1 5 0 nmg^ST'T'^nt^, y ^ 

1 0 0©»^tbi::7^y^^H-^Ufc^^:5^, XHmS (CaFa) 

HgBJ^t I L<3Di6^:g7&n 2 0 nmg^*T-^*n«. y .()V 
^ 1 Q 0<DmWLt.VXlk^. yy^f^^:^'>^A (MgF2). LiF. 
LaFs , X«U^r>A • ;^7;i/'>'^A • T;!'^ -«t7A:7n^-r K 

^UT. y ^ 10 0 CDS^(7):7 ■^-1' T-f • -f >7^:J^l' — ^ 7'(l!l© 

m. y^\tm^%mm<Dm\zm^n^ '->ifii^^-^nx\^^^. ^t^/^^- 
>©t^^«, 7^ H u V ^yy ■< nnxm^n^ ->m^^it'r^mz. 
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M'^-^T.^ Lvxm^^^n^u^^ ji'CD/i^-ytm^iz^ (c r) 
(oy^)v^ 1 0 oii, m7L\f.±.t^<Dm'^^<r>^^\zn't ^ n h.m:<Dm 

:7^;Ui$' 10 0 (Dmm\z\^m^nyt i L<Digc:^{c:*ff -sJKftB&ih^JQia^M 
10 n^m<D^o\z. :7 1 0 0 (D^Ci {^ttoi^ti. :7 i o o o 

5, ^<i^tz.^\z\%. y ^)V^ loot^^^-i-r-r- -iiyj-tfv—^ 1 1. 

L T X >- V — tf ^ <D J: ^ t^j: ^ I. ^ ifil ^ A ; 1/ X ^ ^ ^ ffl -r S I w FpI S i 

5?iJ.>l^3&5$)^o L^^UT^CTi^^, zo^m-^izity ^ 1 0 0 (D/'^^ — y 
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»o {mm <D^±^mwr^tLmz. y ^ )Vd^ i o o\zn\^i:m%^ 

y>()V^ 10 0 ^wt.wt ^m.\t.. y^^T^ • -r yrC^v--^ i (d^u 
>XxUp<>H7a. 7 b. ■■•izMi.x^n^tiy ^ Jl^ 1 0 0 (D'^y 
^ Ji^mmi 0 0 a, 100b. -■^^^m.r^^oiz. :7^';i.^ioo 

i^lc. y^ju^ 1 0 0±{z:?^^$ti^iEl^>'^3'->co— «8|{30#IK^ 

•rso ^(D^l^%/^3!'->^z^tm^(Dmm■^^^^ibri^^K ^c:-e«at/h 
m^iT'mmi.rz/^^->\z-o^mmT^c m^\^y h/-^^->7!)^:^^m 

xupt>N 7 a(Dm:^\zmm-^nx^^^—'Z)(Dy^)v^^mi o o 

^l^. y^JV^^m 1 0 0 a itU>XJiUy<> h 7 a ch(5li;<^S^i^ 
©ilBaTSja^^fRl^ilibOft^^J^-eS)^, y^ )l^^Wm l O O aff^fclS, 
i^^6<Jlc-gB©tS^2 4 5 (b) {wte^^bT^RTck ^ ^jgfBS: 

LX. ms (b) ©M^^2 4|^gtc^l, ft^69fc-gp<7)^i^2 5^0 5 

(c) iztta^Lx^T^otz. —mo:>^d<DiE:^M(DmT^^i!}^o(Dg^^ 
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^mm 1 0 0 a ti. "I© a xmh(Dmmp^iz±i$iii{^xi^i^m^(Dmmm 

S D(D— jSt^itiSd :7^;P^M^ 1 0 0 ac7>lif^®i|@a, b, m^^U 
>Xx^^ > h 7 a <DiiE^(7)i|6 a , b Jd^ LT+^i'/h^ < S C t 

T&S'i^g-rafe'So EI5<Z)MTJi, i|i§d tt— fiajih UT*5 5 MmTfe-g), 
T> Isd «it@a(D{5t^ 1/6 0 O^S{r|g^^nTl/>So 
10 217^ H h^N°r57->S D(7)ia^'J;^Sfi, ^' 1 0 0 a «(C 

i^Tt K h/itS' — >s DS:fflLiSi^-&, :7.c ;i/iS7 1 o 0 \zjz^mm^ 

20 «eoT> 3^^W{3fS#:7-f ;Wi57g^ 1 0 0 aS^^pi^itig^ 

•hUT. 8 5%~9 5 %igSc75gjg^^3iJRT'g) bV^, 

9 0 % (0. 9) h^-mrt^o ZL(Drztb\Z 

25 D^^>^j^iz^y 4 }i^mmj^izmm-rnv£j;:\,>. ::<Drzif>izi-x. t. 
Tse (a) iz^-r^^iz. —^(DU>Xj^i'^>hizMfi:s-t^y^j\^ 
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rnt^ckvio tji^. mm(Drzist>\zm6 (a) -eii^^n«4, Mfcm« 

1 0 ^: LT$.^7&^\ ^niE>i:Xm^<Dm(D\^m / 1 5 0 jg^T^-S), 

EI6 (b) lZ^-r^v{Z. k#i (k=l, 2, mn) <D 

hmmzMLxM'Ao^^^ 1 <Dri^<om^mi^\^>mm-^ii%-mn.wii 

(oa^^Jak <£#jd^t;^c^, P^¥i^Sii^ (c:c:t«p = o. 9) 

<hbT, h^i^l;i:fe(.iTaR ^p©,h^«bk =0, ak < p <D 

«h#«b. = 1 <h7^c-5.i;^7^j;^^Jb . ^^fig-r-5i> 0 6 (c) tc^-T 

4m(D \^ y hMMF A, FB, FC, F D (Z)^T|^3?IJ b k 
^^Ottj:^o 0 6 (d) tC^-TcfcatC, IS^JbK 05ffiji>^ 0 © H 

P'S:mrz'tk<DmBiNo \tmtmnp\Z—^t-^i^'r'C$>^i!}^. ^mz 

K ^^^bilittiJ:Vi. -EL, tiIEffi(5ttNo >mn p <D t^\tM.. N 
o >mn p©ch^«IE(^v cfc 0 * D , t^-DmiE 

M(5«, ak <p + 5 (k=l. 2, mn) <hfcJ:-DT, IS:^Jbk f)^ 

\iy h/^^->(Dmm(Dm^W}ii^^. y^)v^ i o o (o^y^ jv^mm 
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- > © i2^j ^ lait L T 43 ^ . i^mizmcmiKDm^/-^^ - > ^^m^ $ n 
1 [^x^M(Dmyhm^^ t.^rzt^. ■^<ow^i^nm<Dmm\zi:iy ^ ^ r 

j^fiK $ n -5 [Hi as A- - ><D ^ in - 14 f6] ±-r s . 

H ^y h/'^^->\zm^Lx. mmmf}^^tsi^2mm(Dm&:-^ y^x 

m^n^yy^ T-f • >y^^u—:$' 7 (D±^\zMft:^T^y ^ jv^ i o 
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